Role of the hydrophobic segment of diacylglycerol kinase epsilon.
Diacylglycerol kinase epsilon (DGKepsilon) is unique among mammalian DGK isoforms in having a segment of hydrophobic amino acids. We have evaluated the contributions of this segment to the membrane interactions and functions of this protein. To test the role of the hydrophobic segment, we have compared the properties of DGKepsilon with those of a truncated form of the protein (DGKDeltaepsilon) lacking the 40 N-terminal amino acids, which includes the hydrophobic segment. The proteins were expressed in COS-7 cells from a gene for human DGKepsilon or from a gene for a truncated form (DGKDeltaepsilon), both of which had a FLAG tag at the amino terminus. Full-length FLAG-DGKepsilon and truncated FLAG-DGKDeltaepsilon were both more specific for 1-stearoyl-2-arachidonoyl-sn-glycerol than for 1,2-dioleoyl-sn-glycerol. 1-Stearoyl-2-linoleoyl-sn-glycerol exhibited intermediate specificity for both forms of the enzyme. The results show that the truncated form of the enzyme maintains substrate specificity for lipids with an arachidonoyl moiety present at the sn-2 position. The truncation increases the catalytic rate constant for all three substrates and may suggest a role in the negative regulation of this enzyme. A full-length DGKepsilon with a C-terminal His tag exhibited substrate specificity similar to that of the other two forms of the enzyme, indicating that the nature and position of the epitope tag did not strongly affect this property. Using an ultracentrifugation floatation assay, we showed that at neutral pH DGKDeltaepsilon is extracted with 1.5 M KCl while DGKepsilon remains essentially fully membrane bound. The full-length protein had a weak tendency to oligomerize in the presence of weak detergents. DGKepsilon was monomeric on SDS-PAGE but exhibited partial dimerization with low concentrations of perfluorooctanoic acid. The major conclusions of this work are that the hydrophobic domain of DGKepsilon does not contribute to substrate specificity but plays a role in permanently sequestering the enzyme to a membrane.